Effects of N-(2-mercaptopropionyl)-glycine on mitochondrial function in ischemic-reperfused heart.
A possible mechanism for N-(2-mercaptopropionyl)-glycine (MPG) underlying the improvement of contractile function and mitochondrial activity of ischemic-reperfused rat hearts was examined. Isolated, perfused hearts were subjected to 35 min ischemia-60 min reperfusion. At the end of ischemia or reperfusion, myocardial Na(+) content and mitochondrial oxygen consumption rate (OCR) were examined. The perfused heart was treated with 0.1-1 mM MPG for 30 min prior to ischemia or for the first 30 min of reperfusion. Ischemia increased myocardial Na(+) content (sodium overload) and decreased mitochondrial OCR. The left ventricular developed pressure (LVDP) of the untreated heart recovered to 19.8+/-3.8% of the preischemic value and the infarct area amounted to 23.3+/-1.7% of the left ventricle. The thiobarbiturate-reacting substance (TRS) was also increased in the reperfused, but not ischemic, myocardium. Pretreatment of the perfused heart with 0.3-1 mM MPG attenuated the ischemia-induced sodium overload and decrease in the OCR. Pretreatment with the agent also enhanced the postischemic recovery of LVDP, attenuated reperfusion-induced increase in TRS, and reduced the infarct area. Although the postischemic treatment with MPG suppressed the increase in TRS in the reperfused myocardium, a LVDP recovery of reperfused hearts was not observed. Cardiac mitochondria were isolated and examined for the direct effect of MPG on their function. Incubation with either 12.5 mM sodium lactate or 1 microM phenylarsine oxide neither altered the mitochondrial membrane potential nor induced mitochondrial swelling, whereas incubation with a combination of these agents elicited the membrane potential depolarization and swelling. Incubation of mitochondria with 1 mM MPG attenuated these events. These results suggest that both attenuation of sodium overload and preservation of the mitochondrial function may largely contribute to cardioprotection of MPG in the ischemic-reperfused heart.